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- v t <d m \z h o x z ti b <o m wu % s m -t z> 5 t 

JRlfcBS±Sfl-^tt^^-* k ^ftBFf^ASSrft bT 
@£ £ fix 1 ^ §s*s 6 (cE*^if«»fi8:S«^»it 

[0 0 0 1] 

[0002] 

t&mMm*m<D2wm&ftbftx^z> 0 ^mum^m 
\a±, meatus («t, FE^rist) , &m/wmm 

[0 0 0 3] FE^mt LTii, W. P. Dyke & W. W. Dol 
an, "Field emission" , Advancein Electron Physici 50 
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s, 8, 89 (l956)*^ttC.A.Spindt, "Physical Proper 
ties of thin-film field emission cathodes with mol 
ybdenium " , J. Appl.Phys. , 47, 5248 (1976) 4MS$EP 

[0 00 4] MI MS<0#J t UTtt, C. A. Mead, "The 
tunnel-emission amplifier, J. Appl. Phys. , 32, 646 
(1961) tfiSbtlX^Zo 

[0005] mmtemsivFtkmm+toMk t-cn, h. 

I.Elinson, Radio Eng. Electron Phys. , 10, (1965)] 

[0006] mm&mmm+foftm^temm^m&z 
sffieasa^ftttisR^iUTti, jttrEEiinson m^i: 

SSnOafiSrfflv^to, Au*Rl::J:5fc£> [G. 
Dittmer: "Thin Solid Films", 9, 317 (1972)], I n a 
0 3 /Sn0 2 t><£> [M.Hartwell and C. G. 

Fonstad: "IEEE Trans. ED Conf . " ,519 (1975)], # 

-tf>im\ziLZ>b<o m^i\m:M^ mem, % 

2 2^-v? (1 9 8 3) ] IMS«#£;ft-C^5o 

[0007] zhb<Dmmfc^mm*i&&%*<Dmm&) 

L-T\ f6a!^M.Hartwell(D^T-*^:?:II]l 

wire* ^^y^y^^-e»dsshfcHS!»«w4*ft 

ikmmmm>btev, &yfcrz7x—$ s s?kv¥t£tiz> 
mm&m^xvm+i&ftUstimj&ZftZo ft&\ 

(Dm^MM^Mh^ 0. 5-1. 0mm, W ft, 

[0008] a*, r^b^®e«aa^tti^^ 

-^^ykm*ftzmm&mi-z>zk\z£<>x, m*tk 
massr^-rs^^-jRte-efcofco i-ftfo*>. a« 
7*— $>^if±, j»E*ett»«4<oP!«s^iast« 

t> L< ii^gitU^, m^^iKffi^Lft^t- L7cS;^ 

jjnb, ^trms^ati-r^twi^^Em^scai^si: 
[0009] ijEostBsewisa^ikffl^ttWJt^* 
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(M*L&. 4*HBB6 4-0 3 1'3 3 2, # 
MW- 1-283749, 2-2 5 7 5 5 21) 0 

Wc¥«MSt^B# CRT CfbotfS LTt 

XLtf, USP5066883) 0 
[0 0 10] ±EB<ft«j*Kll4ir"Ctt^B«i:Wi"S 

[0011] 

(2) Sfc, ^HSSrftttW^i-SBI-^^-f- 
as&ftfc&S, *vm*©J*l3^#*>*u (3) 

[0012] **?Btt±ia^MH^**Pftufcir«** 

[0 0 13] 

*3S9iW:, «^»W*^S:*5«UfcyT^u- bitty 

— h tS'lRl LTEfi $ tifcBtt^ffl 7 

tir^sct. i»E*^ftB*** s *B^*s«^»aj 

[0 0 14] *fc*55Mtt, **»HB**&fS*Lfcy 50 



7 x - * 7" u - h t <0 m \ - h o T r. ti <7> JSjRSB SrS H 
[0 0 15] **M^J:tifi, ^HSo5«a*fi:-C^$S 

[0 0 16] 

[ 0 0 1 7 ] HI 1 

[0 0 18] ^-taiyHfe ^y**t$R»B&± 

&S*U ^-i-*3f:R»ffl!l^^y^4*SE»i-5r. 

— 9-3^»(iffiSc^»KX*S 0 ^^<— 9-3JC(lHPSI$ 
5 zm-MMtt 3 - i UV S 
[0019] x-<-y-3<Dttnh LTt±, #7*. "try 

[0020] yy^*«B»B&it«-2o«-jriUTti, fltf 

[0021] ^^-f-t^y^WJIl*te±ttt^S#tt 

[0 0 2 2] t*^, ^^-:-t^y h 1 ^r^H^ 

[0023] in 2 teftffl^m&nttz^-fmffimum 
»«>«»l^ -nicM^s^7im^tB^$i5 8o 

t ^^icb/c y 77'^- h 8 £&B$:Wg;f1-£ 

[0 0 2 4] Bl 3 tt±!E*Wa«rt W^^fa- y b 
1 offi«BB«S:^i-BI"efc5o 

[0 0 2 5] U3 (a) tt^HS^^ffiBI, H3 (b) 

tt^ia*WA-Aj»^»ofcBrffiBI"efcSo IDHtc^v^ 
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y*, 6H7 = -^yw-i^. 6 0 WlllMfeJ^fifeSB. 7tt 
£f§#> 813y TTV- k 8 0 tilrF-ifctB*^^ 9 

[0 0 2 6] ^K-efflv^S'HS'!: ^TH, ¥*6>£fl? 

are* 9 mm&ma**m&mmrF-tkm* : f-&tti*-e w 

fo5o 

[0027] ^cjgwwsffie^fi^acw^wJfi** 
[0028] *i\ spffisaEffifianw^skui*^^ 0 
i o o 2 9 ] m 6 i±, *mm<D¥tim$m&mm**tk 

El, 06 (b) l4gfSEl"C-&5, 
[00 30] El 6 IC*3V>T 1 0 1 iiSffi, 10 2*10 
3 filif^*S> l 0 4tt3Mt&ItK. 10 5 tt«^ikm 20 

7 vy ^ r t 5, 

[00 3 2] StU^S*?-** 1 0 2 - 103 
LTIi, HR«4»«mMV^ifc#-et. Ni, 
Cr, Au, Mo, W, Pt, Ti, Al, Cu, Pd 
^W&Jifc 5 VMt^ft ; P d, As, Ag, A 
u, Ru0 2 , Pd-Ag«f<04«*5V^I±A*8Mfc:* 30 
£#7*!?/4»P>»j£3;ft5EP9J3Ptt: ; In 2 0 3 -Sn0 
aSSsroSSWrnffcRW* y =y y = ^©^gwffl-^ 

[0 0 3 3] SmMHBIHL, SK^WISSW, *Smtt 
i-SSEtf^Sbf 1 fimi^ 1 0 0 AimWtefflt-fe 

[0 0 3 4] iH^®feft£wii, m@w®fetfit. 40 

i^lil0 2 > 10 3<OKJ?dtt. lOOA^tjU 

[0035] iss. 0 6t^ufc«^;fc*it-e'i<. S«i 

2, 1 0 3©Hfc««Lfc*jft£i-5£i:'b-C#5. 
[0 0 3 6] m&IVR l 0 4 fciiftff fcVF-tttHiett 

*CDjgU?i±irFm®l 0 2, 1 0 3->ro 
^f-y/*/^-^ f : f«Sl0 2 > 10 3FflcOlgj7L 50 



L<. £ 9 £f ;£ L < I* l oAiD 5 o oAwffifflti- 
5. ^colgftfitil, Rs#ixio 2 Kixio 7 Qro 
ttT-fcSo ftfcRstt. J¥£* s t, H^wCS^I © 
WRroSffiRS:* R = Rs (I/w) iis^fci: tKS 

[0 0 3 7] 1 0 4 «r*Mrt-5*fW±P d , 

Pt, Ru, Ag, Au, Ti, In, Cu, Cr, F 
e, Zn, Sn, Ta, W, Pb§©M;PdO, S 
n0 2 , I n 2 0 3 , PbO, S \>*OM<rMAYM ; H f 
B., ZrB 2 , La Be, C e B«, YB 4 , GdB^© 
fflHI^K) ; T i C, Z r C, HfC, TaC, SiC, W 
C^<Dmtm. T i N, Z r N, H f N?©Ift», S 

So 

[0 03 8] r r -esfe^sWEtt^ fltt BUfcrotWt^-*' 

til o AA»?> 2 o o Arot6ffl-C*5, 
[0 0 3 9] m^KftSB 1 0 5 ft, l O 4 © 

0 5 ©rtSBttt, iooo A^Twaso^mttSss^ 
[0040] sEsatBewsm^sciB*^^ 

[004 1] B7I±> ^BJW^ffi^Sm^-Kcffl*^ 

[0 0 4 2] 12 71:1*^X11, 0 6iw^tfcS15ffitlIIC 

1 0 6 f±»SB&J&»-e*)*. IS10 1- *i=-mffi 1 0 
2M1 0 3, ^mttS^l 0 4, «^Skffl«l 0 5 

|«|T*t5 i t #-C# 5. WmBmtl 1 0 6 

14, KSiti, ppwjsu ^/-<y*s<»-e*)*s^fcs 
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l 0 6 (OBWtt, 5fet^^¥ffiM^®e^Mm^ 

mcoiSH^-t-^r fc#^#5. 'r^flBSH:, S£#J*S 
wSHfcXlWRT-WBi M K HWOi- 5 SEE S:* It L T1256 $ 

[0 04 3] igmttMl 1 0 4 tt, 102M 

i o 3 tstm^jm i o 6ft»«fc, i o 

2, i o 3^±icas$tv^o «*»Hitt 1 0 5 (i* b 
[oo44] ±&n&w&mM9fri&a**nm&i& 

[0 0 4 5] WTs H6Xtfia8S:#BaUft^b»3i*' 

[0046] 1) SfilOl SrifeSL JtfcWS 20 

>f-S«S:fflv^a*l 0 lilwgR^WSl 0 2, 10 
3*»fi8:i-5 (B8 (a) )„ 
[0 0 4 7] 2) 1 0 2, 1 0 3 SrKtf 

ion:, LT* £4j&JK&K&fl$ 

#-rs. ^b&jm&skhu 1 0 4<o# 

lOA&mi&i-Z (H 8 (b) ) o ^CTtf^&m^ 
»^»3fUffi*^*f TRW Lfc#, ^mtt»^ 10 4V& 

[0 0 4 8] 3) o<5^T, 7^-^^^S^Jti~ 0 

:o7*-^ ymmjjfev-m t Lxmm^m\^ 1 5 

^jfe^KM-fSo fR^^ffii 0 2. 1 0 
*>««*JB^Ta«*?r5fc. WttiWl 0 4©Stt 

8 (c) ) o iS«7^~5^^J:ixtf»«tt«lltl0 

£ 0 ^^<7?«E83Ko«!IS:BI9l2:*i-o 
[0 0 4 9] flUEST&l*, /^^Sfl^iif * -ft 
ten, /^^iSa5flIS:S«JEt Lfc/^^*ailttfttw83 
JP1-5BI9 (a) Ui^Lfc^ft^ /</>*iftiBflt*:«iD 
S-frjiiS?>BEE/^^S:PPiPi"5BI9 (b) tr^Lfc^ 

[0 0 5 0] m9 (a) ^d3tt5TlXtJ ? T2tt«JESJK 50 



w/^^Bir^/^BBHTfcSo SMfTlttl m s~1 
Oms, T2tt, 10/is-10 0ms^eiT*S£S 

ft5 0 =£«<z>ttiMtt v^otr-^m 

E) sffiewam^ttia^^JSffl^JCCTiiia 

[0 0 5 1] 09 (b) tCfcMt3TlXtfT2(4, 0 9 
(a) ^Lfct^tP«fci-S-t36 s TtSo 

[0 0 5 2] It7i-5y^ai©i|STtt, /^-XRB 

^Tf So W^tfO. 1 vm^mjETO^J^SftS 
Sf^maSrJi^U «a«Sr*«>T, lMQW±<7)«6i 

[0053] 4) y*-$y?&»tttt\tt&m: 

>9, *T-«8ltIf, acW««EIe^*L<^l:i-So 

[oo5 4] mtt\^m.mw<ojj*'&% 
<nmn*m*)m'tzkx?t : ?^hfcx%5> Q z<d&s%. 
Tfts^rtft#wtfc»^(w#H«rt^a«"t'S#» 

^S:5p]fflLT3f&jS:i-S-t* s Tt5te. -f^^T" 
w^SratA-fS-i^.toTtWbnSo ^coi:^^ 

fc b\ T±h^, * <f)V^)V>r V >\ ^f^7^y, 

*^«aif*3±tj«i&ai«sEie^3iL<^k"t-5o 

[0 0 5 5] ffittteXS^l&T^tt, ^^tiM I ft 

[0 0 5 6]SSIfc5V^»ft^«tH HOPG 
(Highly Oriented Pyrolytic Graphite) . PG (Pyro 
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lytic Graphite) , GC (Glassy Carbon) t£H<D?y 
y 7 4Y (HOPGttBtf*£48ft*B6frt>' 3 ^ 7 

7 4 k pGi4fe B 9 B s^2 o oA8*-et£ft*3t#** 
anfc^77r^h, Gctttt**t!i s 2oAa«-e*s* 

SL<, 3 0 0AKT-e*ntfJ:9#*U\ 
[0 0 5 7] 5) gttfciafcfc-Cfcfeftfcm^ftffi* io 

S.^m^inVHmK<0»Eifi, 1 x 1 0-"T o r r B 
T. M*L<lil x 1 0" lo To r r EATt?tT<£ 5 ©fl s 
&V\, K^SH^roffi^li. 1 0~ 6 - 5 ~l 0- 7 To r r 
«$L<, »K1X1 0" 8 To r r«W*U\ 

[0 0 5 8] Mss«*fct)B&-rasa#«£«i*« 

*» 5,38*1-5 /ua^oKHtfclW***. ft v ^ <fc 5 

Stfcttft, 8 0~2 0 0tt?5tPIEilMS U^ s * 
9K*$Ci6 s 1 0~2 0 0 <P$* £1"2> # 

[0059] ss-ftistafc*©. e»wpo#H* 

[0 0 6 0] r.roJ;?ftK^#ffi^SrSffl"t"5r 
9 , frfcftft***^^*^*^^*** 1 " 0 *' 

[oo6i] m^»tiim : f-<omm\z^^x\m^<Dh<D 

<IEL (fulfil iff*) . ^iitlStS^^l (5« 
«EU mefffcESftfc**©***^*^**© 

x^ftc>EjSuc*«td&Ku Kuw^Esn 
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*»lr^M1-St>ro#^lf «bftS 0 zcoHtehmm 
n^M-v H 5 * S. *-r*m*r h y **Eg 

(cov^TgrFKI^-f S 0 

[0 0 6 3] #3§WK*3^-C> IrBfrffi^fclggMl^ 
^ftKELTftb^SS^Sffif-- 01 '^ Ell 
0fcfflv^CIW!1-6. HI 0fc«^-C\ 1 1 ltt*f« 
1 l-2t±X*l*lEl». 1 1 3l±Y*toE*-C*> 

s« 1 1 iitxtiGmwrn+tkm*** 1 1 5i*ig»-c 
s>a. «. sse^m^a^i 1 4i±, watfc 

¥SM fc 5 V ^|ilfl» if *> "C h o T t J: V x o 
[0 0 6 4] m*(7)X*I^E«l 1 2f±. Dx 1 . Dx 

it*s-e#5. E»©*m. mm-. rtn±. atastw-s*'' 

So Y*foE*l 1 3I±, Dyl. Dy2, • ■ • , Dy 

n<7)n*»iH^j;?)fti9. x^famB 1 1 2 1 mm\^ 

j$£tvS„ iit&m#roX#toEIH 1 2i:n*roY^ 
iEroSfc) o 

[00 6 5] 3FHj*roJll«»6Wiri, SES*»ffi. 

$tb?>„ X^lSlEHl 1 2*J&£Lfc2aSl 1 

iro^E^i±-gSi^Mw^-C«^H. »fcX*ifti 
E^l 1 2 fcY^lRlEiHl 1 3W^35©mffiMt-Bx. 

*m. «ife^K«*^*. x^i^e^ 
1 1 2tY^iRiE»i i 3tt. ^m^«^tbr 

[00 6 61 *ffie^!»fflSlW- 1 1 4 $Tl»5E1-5-*f 
I (Dm* (^0^) m*<DX^l6]E^l 1 2in*« 
Y^rS]Ei»l 1 3 1 5,r 

[0067] E**112i:E^ 113 Sr«fiS;i-SW> 
1 5 l:«t5»»y-M©i^iS^W 

0 So 

[0 0 6 8] X-)i^mUl 1 2(wl±, -X*lRlfcE5>JUfc 
fcj&BWSttffl**! i 4 0ffS:)l^1-Sri*W7feSffl 

Y^(6]E^1 1 3(wttY^lSl!wE?iJUfc«ffie» 
Sifeffi^l 1 4«#?iJ^A^ff^-^b-C > ^SSi"5 

[0 0 6 9] ±lE«^tctev^rn. **6ft^ b y 
50 *Srfflv»-Cfl»Jro*^S:«Rl'. ttice»^rffiti-* 
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[0 0 7 0] co*'5ft¥*6^ * y ^^iatton^K* 

fflv^**LfcH«»*»H»-^V^T, HI 1, ill 2 
XtfB 1 3 fe^v^-CKWi-S. H 1 1 ttWfc#J*Kit<0 

*jS^*/wi«t*i^lAH"e*o, @i 

[0 0 7 1] 11 1 tCifc^T 1 1 1 ttfltF-JfctHitt^&IS 

^eufcm^sffis. 1 2 1 tt«^«at«i ntifi io 

Lfcyryu-K 1 2 6ft#7*^El 2 3^11: 

^felftl 2 4 b**'*"*?? 1 2 5*&S^J*$*lfc7 3i 

-^u-htWo i2 2tti»#-efc5, t^i* 

#12 2tft, !Jr^-M21, 7^— ^W-h 

00- 50 o«o?ffl«ISH-ei o^fiUdfeaSi-u £f# 
[oo7 2] ihh, aet^ttsB^ifttaisi-fts 

1- 5o 112. 113ft, fcffifi^B^ifcW*^- 20 

[0 0 7 3] ^H^l 2 8ft, id£69$n<, 7:*-* — 
yi/-M 2 6, 2 2, UT^U- M 2 i-e 

«j££*uSo yr^u-M 2 ift^«^JRSfii i 
l 1 1 y 7/1/- 

^E»3t»#l 2 2S:»*U 7*-^^u-H2 

6 , 1 2 2 1 1 1 T?^H« 12 8 *mf& 30 

u-ctftv\ yrr 

[0 0 74] HI 2ft, S3fcW&^**B"?*>*° * 

t hy ^^SrKtt5ittt±, ;?r7-**£>*&\ 
45HJSfi**#ro****l 3 2M(0fe9#tt«$:J* 

i:J;^=iyh7^ y<D&Ti&ffl"i'Z>Zh\zhZ> 0 /y 
[0 0 7 5], #7***1 2 3l:»^i^t^)^S 

ft, */^n-A, mmm 5 
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ds»ffl-e#So SbtHi 2 4^rtSfflirft, il&^A- 
1 2 Sj&SRltfcftSo **^y^*»tt*Sft 
ft, ^Tt^^^p^rtEfflJ^^*^^ 7 ^*-^^^- 
M 26 M-#ffiR*t $it5-£i;:£93&SS£[SU£^ 

w^saa r^/^^j tnftf*^ ) Srff 

[0 0 7 6] 7x^^-Fl2 6^ JE^fiJtK 
1 2 40*«ttSr«»5fc», £Jfcttl2 4 0*Effll 

(#y*g*i 2 31) (^0*) SRifc 

[0 0 7 7] tfri£oif**ff5Bfctt* ^y-com^ft 
fc W** i Sr»JC& S *5 4«* J fc 9 . ' 

[00 7 8] Hilt* LfcB«»*Sfi«tt, flfctf « 

[0 0 7 9] 128ft, ffti£o£/E^Xgi: BUS 

#«*fcii:t»«U 1 X 1 0" 7 T o r r mS^K^ 

5 0 Wi 2 8<z>*t±*^KS***ti*1"Sfc*t^ 

^\mmmm^zm^tLi)m\z£v , ^m&i 2 

itfixi 0- 5 &^Lftl X 1 0" 7 T o r r <£>K£g£ 

[0080] **c^by ^lafi^m^i^ffi^ 

T«jSLfcX^*/W;i, NT s c^S^xut^f-^tc: 
S<5i^t u tr 3 ^«*S:fr 5 fc&^i£ibE&<o«$; 
Wco^T, SI1 3*fflv^-CR?Si-So EH 3fc*3^ 
t, 141 tt®ft***^*'K 1 4 2 ft^SlHlK, 
i 1 4 3 ft^iJWlHlK, 14 4llv/7f^K'^ 0 1 
45117-fV^L 1 4 6 liBfflflr 14 

7ft*w«#*fe*. vx^it;vaftss£mffi^-efe 

[0 0 8 1 ] «^;H 4 1 ft, ffi^Doxl&^LD 
oxm, SB^DoylftV^bDoyn. XtfKEJSrF-H v S:^ 
Lr^fflO««lH]»StS«U-CV^. iB^DoxlftV^U 
Doxmtft, *7S/^^rt^wK^te>i^"CV^5« : F■S, BP 

0 fe^>5feSEfB*35 s EPinS^So 
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[0 0 8 2] ffi^Doylft^LDoynlwfl, ffjlE^Sff 

[00 8 3] j^2[H]£§ 1 4 2 tc:ov^TKW1"So 

(H*, s i4v^tsm-eS*fif)^ttv^) o 
^fyfy^im a:gfLmj£asvx^fcu*mEE i bu<ii 

0V {ify^Y^^v) ov^i*ix^— *SrSRU% 

£ Q S ltt£Sm<0#*>f y^^***** W^l 

[0084] aatffijRvxtt. *0y©*&^tt*Eie 
wsm^ftw*^**: (m^J*aiBimmffi) caw* 20 

ife* S tir 1 ^ 4 v «^ W JO S ix 5 raME #*?-»cBi 
[0 0 8 5] fH»HlKl 4 3 14, 9 A^i-^W^ 

«#5MI|[I!B 1 4 6 J:!9 2lbn5lRlSBfi*TsyncJc£<S 
l^T, £ffltr*f LT T scan*3 £1$T sf t*3 £ Tmrytf>&#J 

[0 0 8 6] H3fflfll *5MtlHlKl 4 6 14, *«M*bA» 3C 

■9^|||lHiai4 6Jw±9^«i*nfcRI}|B«»fl. SEPl 

±Tsyncfll»fcb-CH*Ufc« MET 1 U 

fc 0 tODATA«*ttV7 1 4 4tdA*£ 

[0 0 8 7] '>7F l/^^ 1 4 414, B#S59ftlwV'!/ 4 
m^sVT iv/* y v /uJESl-t- 5 0> * t&ESJ 

(8P*>, M»flr*Tsfttt, ^7M/^H 

1 4 4 £ fc9ft*£tt£ 0 

[0 0 8 8] 7>f^*!I14 5tt, I*l7>f^ J 
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9, $iJW[h]E§1 4 3 J: 9 5HbJx59JflfB -^Tmry«£o 
T»:§:idl^Idn<Drt^£Ett1"£>o IStS^tlfcrt^ 
(4. I'dl-I'dntL-CffiASix, 3EWt#3S£»l 
4 7tlA*Stl^ 0 

[0 0 8 9] 1 4 714, ■«fc7 r -* I'd 

S^Doyl-Doyn^CTS^^W 4 1 
[0 0 9 0] ^M^mT-J&^^t^^S^ I efc*t 

*j"LTf4, *^oWiomEoaE<t^^"C*W«* 1 t> 

fflPwiSMtSiir* - £ tw£ 9 ft* ^tL^mT-^-^co 
[0 0 9 1 ] «ot, A^t^t-Ct^ffiXf* 

14, 1 4 7 £ LT, -«*SW«BE/^ 

^^r^L, A*^^5^-^^^"Cii^^^^^ 

[0 0 9 2] /<yv-^Ba£W**SrlllSi"5l-BU"Ctt. 
«WKS-S-*fe*l 4 7 £ LT, -^^^iSffi^ttff^^ 

[0 0 9 3] i/7M/^^14 4 J ?7>f^ : &yi4 

) [0 0 9 4] x^^/Wf^^^^^^^i^ 

*^«Isl»l 4 6 0ffi*{f-S-DATA^^^Mf^ 
^ey l 4 5 wtBM^f ^^^f^Tt a ^fflf^ 

-T5o /</V^H*W**^*&^ 1 4 7 

0 tei4, «itfK»w*«»i8J:t«sa»<ota*-r*** 
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Starrs!!** i****) Rxffr&mvmtiutm 

[0 0 9 51 T^o^«^£ffi^fcW£*W**^» 
<o&£\z\L m£EM«ifi*«lHlB (VCO) fc 

[0 0 9 6] ^oJ:54#l**ri:9»5**W«)B** 

ac§g»c*3^-ctt. ^m^am**^ «s^«hpdox 

l75MDoxm, Doyl7SSDoynSr^UT«EfcWai-r 

[00971 x^^±mmm^m<Dmm± imx 

fo3 0 A^s*i-ov^-Cft, NTSC^Sr^Jffc^A 
^f8*ftrtbWS&tb^t>^'eftft<, PAL. SEC 

TVft^ (Witf, MUSE^iii:J?)i:«iSp p pfi 

tv) ***t>SUS-e*5, 

[00 9 81 w:, ftLrraias^m^^w^^ sc 
i o o 9 9 1 m 1 4 ft, ft Lr^ias^a^^ 1 

«U 1 5 lftm^SktilS^-CfcSo 15 2, Dxl-Dx 
l Oft, ffi^gtftlitT-l 5 1 fc8M*1-5fc&<^*SIE* 
-efcs 0 m^ttUl^i 5 lft, S«i soli:, x^r 

Dx2~Dx9ft, m*-\tVx2 tDx3&m-&&k'tZ> 

[oi ooi mi 5 ft, ttb^se«<B«*s*«*.fc 

fc£ 0 1 6 0 ft^y y K«S. 1 6 1 ftm^Mi!-r& 

/t^Ha, l6 2ftDoxl, Dox2, . . . Doxm£ 
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OiSHfcStlfcGl, G2, . . . Gn^^^gM 
1 5 0 tt#*WHw#«Ei**H-E»i Ufc 
**«S*-e*>5o Hi 5 ft, 011, 014 

fc , b 1 1 l^w*-^ h y * ^lae^M^^se 

[0 10 1] Ell SKi&^Tft, SS15 0i:7x-^ 
yu»M 2 6<30B^tt, ^y y K«*l 6 o#«tf-e> 

fturrsise^^^K^brsit^^c^ h5 
^y y Kojg^t^attBftia i 5(^ufct><o^is^ 

£tiZ>t><DX\*^\ Wz-H. touki,X*iy*s~mz 

®&ffl3lt^JSH^#KRtt 5 r i 1 1?# So 
[0102] SS^*^ 1 6 2 *3 J:tf^ y y K*»#HB 
^•1 6 3 ft, >FEI*(Oft!l»lHlKi: 

[0103] *«oK{ft«*S«-Cft. *^frS: 1 Wi" 
oJI&igS] (££) LTiK^Il^LT^y ^ Km® 

iris* ^tt^tf— AoSifeff^^fiSitSrSJfflil'. ®^ 

[0104] *«W^lf«^K«ft. ^ u tfi^ s ^ft 

[o i o 5 ] 

[0 10 6] KT^mfiWt-^^- w^ifft^/SK* 

[0107] [XlKffl 1 ] H 1 75^0 3 tt#RW<B»» 
[0108] El 1 ft^^-f-^-^ y h ^aH"Cfc 0 , 

i^31^ftbtlTV^^^^^T-fo , 9. ai^b^^-f- 
[0109] 7>s<-^^^v h 1 coE^XUft, 4 
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*^-1T3«:»*ljer5. I¥i6-t"ixtf. *^-1J-3 
(^J^fet^TttSfiO^^— ^3 1 , 3 2, 3 3) £r 

[oiio] B2(i^BS©*lfiS:a5«-S:*i"^aBI"efc 

[0111] ^HS^fi^fi-C^IHffH, 41*731-;* 20 

Lfz])ryu—hS iSH£«ft«>U ^tib^r^y^h 

[0 112] rwj: 5lwL"Cfi^Ufc^HSrt<OiE« 
Sr, EI3fc#l»LTK9H-5o 30 

[0113] B3 fi^H*rt"CW*' < — y M 
ffi«B§«£^"**fc<Z>"C*»3* El 3 (a) tt^H*^ 3 ?® 

T^5) , 0 3 (b) tt^H«^A-Aj»^»5»fffiig 

[0 114] l^jHUi&^T, 2tt^**«RRB£iI:4Ex 

^P^, 6fi7x-^7'U- K 6 OttSfifeJg^SB, 7 

9tt^H»-efc5o *na*9(i. 7x^yu-h6«i: 40 

9, -£:(DrtfiS<0, 7x^7 P l/-h6H77 P U-h8 
t^Hi-tt^^X^5fifcb-C^^-^3^fc9, X 
&&&&o1tito<o?y* 4 t^y^«-«»BSlh«2^fc 

[0 115] H^bW&3&^«J:5lwyy*ttf8*BS±ffi 
Wtt»#«i*t?* 5HfcJfe*« 6 0 ^t^ftta*^ SB 8 50 



[0116] c 5 fcf&fcufc^BSKffiifiroigtt 
[0 117] K±3£-<fci5^, *H*«^J:«S«0R 

[0 118] ft*3, hQ»Jfitt#ISlS0« 

[0119] [Xttffll 2]B4 2 CDHJfe#J<D 

#»S:S<*te-rigffit?fcSo B4 (a) tt^-t-f-a. 

= yhw»fia, 04 (b) ti^HSrt-e^^^"— 

[0120] @4 (a) ItX^—^^-y h<D$mmX* 
fc5, 2 4tl#ffi^9^3& i bftS^y*tt , JR»K±4E. 
3 4tt»v^#fi#9^^b45^'<-f-, 4 4**^* 

[0121] v h 1 4 oia^-^THliff te s 

«T<ot<75-cfcS» ^***f«ftBfrit«2 4fcy 

yy*«JR»Kih«2 4 i:^7^4 4(DftiSfl y 

±«2 4t^^^-f-3 4S:«»@3e-t-5 0 jElcp^i-tu 
tf, ^-^3 4S:^y^*«ll*B6ih«2 4^»LTI5 

CC0^9^tT, ^f^7M4«JW 0 

[0 1 2 2] ±$co3lJfe#Il (H2#Rg) kfflm^ ft 

^SB6 0^7 h7>f^ (^FH!^) tw^-LT^ 
^-U-rL = 5, M 4W^- ^^{igft^L, 7y 7 F 
^7^T-»#H£i-So »Ct-, ^-f^ y M4^ 
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■<0R9§SrB4 (b) -efr4 5 0 
[0 12 3] ill 4 (b) tt^HSrtfcitettSaS^*^ 

[0 1 2 4] PHt-*3^T, 2 4tt^y^WHftB± 

3 4il*^-1^ 4 411^^, 14H^^« 10 
»gtlbK2 4 ^3 4ty^^44t^b45^ 

xl-^-^ K 1 Ifl^^lf^tw^tRE^JLfc^^- 

y^-^U-K 6 OttKftJ&*ffl. 7I», 8 

fc5 0 y M 4tt, ^HS^^A (2 

[0 12 5] ^B3&9ll, y^-^^U- h6H7/ 20 

^U<oy=c-^^— V 6 t y T^u- h 8 0BB(dtt^ 
«U££S*^LT*^-1^3 4^fctK SC3SSS:«o 
fc»W^!X#4 4t^!/*Hfll»Wit«2 4^*>9, 7 
x^yi/- h 6 <0T«twH«»jftSR 6 0 tmtf btlX 

Wl2 4 kffy* 4 4<7)ffiggi$Ul, yy**f3& s 3S*£fr 

^S5 8 0(wJ»|feU4^H«lw4o-CV^ 0 3C 
[0 12 6] ^.oJ:5(-L-C^bfc^ll*S:*ri6^X 

[0 12 7] EAiJE-tfciSiw^lfi^JJ-^Slff^fiS: 

X\ Rtf^—iNtMrtW 

£,5^sjbi< & 19 , m^xjim^m^ttmtitzo 

[0 12 8] 4*3, ^-y-zL=.y hommttMMW 40 
[0129] ISIlfifiS 3 ] H 5 (Mc^SWSH^^lKffJ^ 
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= yh0>*4Sek 05 (b) 

HoEBi^i-spffisu (c) n^^-i^- 

So 

[0 1 3 01 135 (a) *K 2 5fitS#7^^b45 

[0131] M 5 ft ^y^WJRtfcK 

jhtE2 5tr^^-f-3 5S:»»HfeU"Cffi*fi:r5o H 
5Sryy^#JR*SSitK2 5 

< 0 *fc, =*)h?v9^~v Yt VXs yy^45S:y 
y#H36R4 6^**036 U-CS3<o ft!-. 

[0132] ±m<DmMmi (B2#«d tmm^ $v 

B$M6 0<D^y hy^-y (^FU^) l^tt^ 

^y-zL^y h 1 S^*'*— 1fS:tfc«*fcU 7!)yh 
#?*-C«»BJ£'*-3o !J77i--h8l:^7^ 

[0 13 3] iWc, *-<_i^- h 1 S^B^^nfc 

jESnfcm^SfcttJX^ttS 0 SrflHfcLfcy ryv- h 8 
£ffig&£>u 7jyh#7^-e«»S*«:fc-elc 

fc^H^rtc»iSe^Ill5 (b) , (c) S:#KU"CRM 

[0134] as (b) tt^HSrt-e^ttS^^^— 

Sr*UTV^5) ,115 (c) tt*B»9©»»iIH-e 
[0 13 5] RIS1^*3V^T, 2 5tt^y^WJS»BSlL 
1 5tt^y^t«B*S6±fi2 5i:^'<-f-3 5^b 

fts^^-fa-y eii^^-^-T"^- K 6 0ii 
mmmn, 7\^%nm. snyryu-h, soum 

9rt^SSS$tiT^^ 0 «9ll yrc-^^u-h 

6 nry^ h 8 t^mfti tx^mmm^m^x 

&K>, ^(OfyU<Oy^ — ^71^- b 6 t y 7/U- h 8 

fc, t^rtSSt-tt. XS*S:^^7^4 5t, 
y y ?4 5S:Si9WtS^y^B3£fi4 6 t, >fy*& 
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[0 13 6] H5A^6>^a±5^y*fl1R«RJt« 
* * 8*** £ ft S Wfc»ffc*«"<?* 5 

[0 13 7] -wJ:5^«Ufc^H«S:Wa^3:S» 
its^i-e, 5(2:4 0. 

®te«jfi3£«a s ^ £ ft 
[0138] ^i^fcJ; 5 (c^JSWl- iSW«»* 10 

[0 13 9] 4*3 N *^<— ^=^-v h^tite^JSM 
KE££ft5t>^Ni4i/\, Witf^^—S-^-^y ho 

[0 14 0] #»*ttfi<D*mtt* _LlE3o<D«0iJiC 
[0 14 1] 

»*£TXgT*ff4;b4<TStf 0 -wfcfc. I8* s « 
[0E<0ffi¥4K9n 

[Hi] *«W^w*lft^cfflv^S^^-f■«y ho-fl 

[02] HI 1 <7)^^— y h^jffi^&^fc^Ii^ft 

[0 3] (a) ^JSMOR-W^lfi^J**^^* 
o-fflSffi^BBI. (b) ttia*Hl»oBfffiBIT*feSo 40 

[H4] (a) \%^m<o%z.<D%mm\^^^- 

[115] (a) H:*J8MW»HO|BKfflH-fflV^^^- 
fany hroftftBI, (b) tt**M^*ZO^JSW^ 

*Fffi0, (c) »KI^H»oS^Wfffi«lffiBI^*^o 
[0 6] *J59B^jllfilwfflv^55pffia*ffie*S«^Sc 
a*^o*«S:*-r«*« (a) tt¥ffiBk (b) ttffll 50 



[Ei 7] ^wosijii^fflv^sssasffieaifi*^* 

[SI 8] (a) , (bj , (c) tt**EO»fcfc:fflv* 

[09] (a) , (b) tt^ft^ft^SSW^lSl-ffi^ 

[0io] ^*E«iMrF* 

[011] #56Wolf«»*«1lO^H«^-«**^ 
[012] (a) , (b) H^ft^ft«7t^«^«^ 
[013] iSMSfl^NTSG^futl^ 

[014] *&m<D9&t\zm*z* tturreBSia^K 
[015] *^^^f«gI^^fflS^iwi^/T 

[016] ttsewsffieaja^ftm*^^***!*^ 

l$?-§-0>R9i] 

1, 14, 15 ^^-f"^--^ h 

2, 2 4, 2 5 ^y**«R«WJt« 

3, 31, 32, 33, 3 4, 35 
4,44,4 ^ v 9 

4 6 ^y^BSS 

5 Mn« 

6 7x-7yi/- b 

6 0 HHfeT&SBB 

7 £«rft 

8 1)77"^^ 

8 o a^ftass^ss 

9 Kwm 

10 1 

1 0 2, 1 0 3 S^Uffi 
1 0 4 *EttSMI 

i o 5 m^feaias 

1 0 6 

111 a-¥-8K3£fi 

112 x^f^ian 

1 1 3 y^ftK^ 

i i 4 sffiefcswrj-sfetoSH- 

1 1 5 W£k 

121 U77 P W-h 
1 2 2 

12 3 Uy^WM 
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1 2 4 sjti* 

125 p<*/W<y^ 

1 2 6 7x-^yi/~ h 

1 2 7 JSEEiB* 
1 2 8 

i 3 i m&M# 

1 3 2 
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1 4 2 £SH]Sg 

1 4 3 mmmm i° 
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1 4 6 ®Mts?r£%&®& 
1 4 7 «W«-JH6£S. 
Vx, Va ttSEWHK 
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